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1.. a PUlpDoara container In which the eggs are carrip.d on their sides. This has been proved wrong becanse the eggs are stressed at their weakest points, so its manufacture has been discon­
tinued. 2. When the old honey-comb containers began to go, the projecting edges would bend down or break, leaving the outer row of eggs without protection. The container illustrated prevents 
this by a corrugated reinforcement for the outer strips. 3. Another scheme for reinforcing the honey-comb container by locking it in an outer box. 4. One of the most successful of the new 
containers, a succeSSiOn 01 sneets ot heavy pulpboard with molded cup containers. This one carries the eggs on end and so avoids the objection made against the first one in this group 
When Humpty-Dumpty Travels 
By Harry A. Mount 
I � spite of the fact that cartons and containers for shipping eggs have always been a favorite subject 
with inventors, the same inefficient methods of pack­
ing and shipping which were used thirty years ago, 
when eggs were 15 cents a dozen, still obtain in 1921, 
with eggs at 50 cents or more per dozen. 
The explanation for this fact is that shippers, and 
ill fact all commercial handlers of eggs, have become so 
used to the old-time honeycomb egg crates that they 
are reluctant to change. But recent scientific investiga­
tion and a campaign of education undertaken among 
handlers of eggs, has emphasized the fact that the 
proper packing of eggs is a mil tter of considerable 
economic importance. 
During the year 1920 the 
hens of the United States 
laid some 67,000,000 cases of 
eggs (each case containing 
The old and the new in cardboard fiber egg carriers 
Besides a number of tests to determine the best way 
to use the old style containers, twenty-two new types 
have been tested. Practically all of these new de­
vices have been found superior to the old. 
In the tests the eggs are packed as for shipment 
and then carefully measured blows are delivered to 
the sides or ends of the crates and the contents then 
examined. The most severe test given the containers 
is the tumbling test. A drum originally designed by 
the F'orest Products Laboratories for testing various 
packing cases used for munitions during the war, is 
used. It is a hexagonal drum of metal with cleats so 
arranged on the inside that, when in revolution, it  
carries the crates of eggs upward and drops them 
in a series of falls ranging from one to seven feet. 
It would SE'em at first thought thnt no fragile egg 
could emerge whole from such a test, and indeed of 
thirty dozen), with an esti­
mated value of $1,206,000,-
000. Most of these eggs 
moved a short, and many 
times a long distance, by rail 
to market. 1\Iost of them 
went by freight but many 
millions of dollars worth of 
the best "fresh laid" eggs 
were hurried to the cities by 
express. The express com-
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panies alone last year paid 
$1,267,000 in claims for 
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The Why of Luminous Paints 
By M. A. Henry 
F OR centuries the firefly has been envied by men of science; for the little creature did naturally that 
which science could neither reproduce nor explain. He 
made a perfect light, that is, a light in which all of 
the energy expended apparently was turned into lu­
minosity. 
But just as man-made mechanism has surpassed the 
eagle in the air, so men have given the firefly cause 
for envy in producing artificially a light which is well­
nigh, if not indeed, perfect and which unfailingly glows 
year in and year out. If you would possess one of these 
"perfect lights" you have but to buy a two-dollar 
watch with an illuminated dial. 
It is fairly well known that the mysterious element 




radium is in some way con­
nected with the luminous 
material used for some years 
on the figures and hands of 
watches and clocks and 
which is finding a constantly 
broadening field of applica­
tion; but the average man 
is puzzled to know how a 
material worth about $120,-
000 per thimbleful can he 
used to illuminate a two­
dollar watch dial. 
It is related that the exist­
ence of the substance which 
we know as radium was 
first discovered by the 
French scientist, Becquerel. hroken and damaged eggs, 
averaging $105,000 a month. 
And this, of course, repre­ Action of radium-painted watch dial on photographic plate under various conditions 
while making experiments 
with phosphorescent suh-
sf'nts only a part of the loss because where damage 
eould be shown to be the fault of the shipper, as 
through improper packing, the claims were only par­
tially paid or not at all. The proportionate loss from 
breakage in freight shipments was much less than by 
E'xpress because the eggs were handled less, usually 
being loaded into a box car by the shipper, and being 
f(·rwarded without rehandling to their destination. 
But many hundreds of thousands of dollars were lost 
through breakage during freight shipment and all of 
this adds a staggering total to the bill which is ulti­
mately met hy the man who likes "ham and-" for 
breakfast. 
This loss has always been considered unavoidable, 
when it was considered at all, until recently scientific 
tests undertaken by express officials in cooperation 
with scientists at Cornell and Columbia Universities. 
have shown that this loss can be very largely avoided. 
360 eggs packed in a standard container in the most 
approved way, 160 were broken and most of the 
others damaged. The best of the new containers made 
a record of three eggs broken in the same test. 
Various methods of. packing have been investigated in 
actual practise by making shipments from one investi· 
gator to another and then noting results. It has been 
found that in 75 per cent of the cases where breakage 
occurs, proper packing would have prey en ted it, even 
with the honeycomb container. One of the chief causes 
of difficulty, especially in small shipments of eggs, is 
the use of honeycomb fillers which have been used 
b�fore. Nearly always the projecting tips of cardboard 
which are a protection against side shocks have been 
bent down and if the case is at all roughly handled 
the eggs on the outside row are almost sure to be 
hroken. Another cause is the use of a "quarter-filler" 
(('onUlll cn 011 page 277) 
stances. He left a piece of pitch blende overnight on 
a holder containing a sensitized plate. Later he de­
veloped the plate and found the outline of the pitch 
blende on it. He repeated the experiment and finally 
clime to the conclusion that there WIIS present some 
powerful penetrating ray which could not be explained 
as a mere manifestation of phosphorescence. It was not 
until the substance was isolated by Mme. Curie in 1898 
that the substance was named radium. 
Some thirty years have elapsed since Becquerel made 
his startling discovery and now, again, radium and 
phosphorescence are linked in modern radium lumi­
nous material. 
What really causes this new substance to glow in the 
dark? Is it the radium we see? If not, what is the 
purpose of using radium in it? The answer involves 
the whole theory of phosphorescence, for it ought to be 
(Continued on page 278) 
1. Holding the egog under tension by crossing two corrugated paper strips over and under it-one of many ideas of this sort. 2. A complicated carrier of heavy paper which puts the eggs under 
tension when the two halves are fitted together. 3. Honey-comb container, with special "flats" separating the layers. These have star-shaped cuts to take the tips of t.he eggs; and the design 
was, in the laboratory, the most successful of all. 4. Another tension device, which holds the eggs near their ends by fitting these into square cardboard receptacles 
Four other designs which hold out promise of cutting the bill for breakage 
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Just flush on the liquid chemical hardener 
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machinery and merchan­
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floors will complete the hydra­
tion of the concrete, and make 
them hard as granite. 
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ten years. 
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when packed is literally suspended under I tension between two flexible holders which grip the ends. Thus held it is 
almost impossible to brcak the egg, short 
of wrecking the case itself. 
But an ideal egg container must have 
other qualities. It must, first of all, be 
cheap. Many of the best containers are 
of very little practical value because 
they are of complicated structure and too 
expensive to manufacture. Another de­
sirable feature which is usually over­
looked by the inventor is the need for re­
moving the eggs easily and rapidly. 
Where large quantities of eggs are 
handled this is an important factor and 
is one of the chief reasons for reluctance 
in giving up the old containers. In such 
operations as candling, repacking, etc., 
the worker simply lifts out the honey­
comb and picks up the eggs. In some of 
the newly devised containers, it is neces­
sary to pick up each egg indivIdually and 
sometimes they are hard to grasp. An­
other desirable feature is that the con­
tainer be able to stand more than one 
trip without breaking down in a vital 
spot. Finally, the container which con­
fines a broken egg to its own compartment 
adds a point in its favor. 
There is not yet on the market or, so 
far as the writer can ascertain, in exist­
ence, an egg container which has all of 
these qualities. So the "perfect" method 
of shipping eggs is yet to be found, but at 
least two of the containers now available, 
one of which is already on the market, 
seem to meet all normal requirements. 
It is related that recently a carload of 
I eggs was wrecked and an experienced freight estimator reported the probable damage to the eggs at $1,000, supposing that the standard packing methods were 
used. It happened that the eggs were 
packed in one of the new style containers 
and an examination of the contents of the 
car showed an actual damage of $19. This 
is not surprising when the laboratory 
tests of this particular container are com­
pared with those of the honeycomb type. 
Only one of the new containers has seen 
any wide introduction so far, but it has 
met with such success that experts be­
lieve the ancient prestige of the honey­
comb filler has at last been seriously chal­
lenged. And one of these happy days, 
they believe, Mr. Ultimate Consumer will 
no longer have to foot million dollar 
bills for broken eggs. 
The Why of Luminous Paints 
(Continued from page 265) 
explained here that what we really see is 
the phosphorescent glow of zinc sulfide 
(crystallized zinc) and not the radium. 
Light has the effect of actually altering 
the structure of certain substances. That 
is, the cells or crystals which compose. the 
substance are stressed by light so that I 
they change their shape and this change 
sometimes changes the properties of the 
ma teria1. 'J'he action of the selenium 
cell, hy means of which it is possible to 
transmit photographs by wire, depends 
upon this principle. In this case the 
change in the crystalline structure of the 
metal affects the electrical conductivity. 
A similar change takes place in all of 
the so-called phoRphorescent substances. 
The cells, distorted by light, have an elas­
tic quality and when the light is remoyed 
gradually resume their normal shape, and 
in doing so give off light. This light 
gradually dies away as the crystals ap­
proach normal and the light they give, at 
best, lasts but an hour or two. 
The curious thing is these phosphores­
cent substances behave in the presence of 
radium exactly as though they were ex­
posed to light. The most sensitive to the 
pr('sence of radium so far discovered is 
zinc sulfide and for this reason it is used 
as the base of all the commercial lumi­
nous materials. 
Only a very minute quantity of radium 
is required. In fact, while the world 
production of radium is now nearly an 
ounce a year, only ahout 5 per cent of 
this production is used to illuminate the 
millions of watch and clock dials, instru-
© 1921 SCIENTIFIC AMERICAN, INC. 








Shoots and Hit. 
the Mark" Betore buyina ask ,oar 
de al er about the 118 
Werner .. Infalllbl •. " 
Gettbebnt and •• Te 
� at leut 
1iiiIiI ... c:;, Cia $5 
Get a Wamer ulnfaJllbl." AutOtnatlc and teach the women bow to plUK the bull's eye. Tara'et ahootina ia 
���s�aet::���  �rr_r:eli���:�le:�lJ��nea :�J r�Tr �r: 
%�\ho::f:�i·.��1::lr��:tt:�:�I�Tn�:·!n�U�!�:�I�b�:� Beven shots in bull's eye on e inch in diameter at distance 
of twen ty-five feet with the pistol. The accuracy of 
b�s�rwok�:�:Uif7aso�i��clnlv��tf.d�;:n��, p��e�: 
FREE LESSON OFFER 
:� :u���r�l 8�;Sle�!�:r�� [h! 
Art of Platol Markman.hlp. These lesson s are of marvelous val ue in the use and care of a 
Wam.""lnfalUble" Automatic. 
Write today for i1Iustratcd cir­cular and terms of Fr_ ... . on 
Offer. 
KIRTLAND BROTHERS & CO •• INC. 
•• Chamber. St. ( Dept. S.A \ New York 
Be§!�!:!M!';! ! A You can be quickly cured, iF yo� Stuttering, "Its Cause and Cure." It tells how I cur� myself after stammering 20 yrs. B. N. Bogue. 1S«6 Bogue Bldg .. 1147 N. ilL St .. Indianapolil. 
LEARN WATCHWORK ���tR'f�I� 
A fiDe k&de commanding a �ood salary and your 
_ services always in demand �:d;1:d or you can start in busi-
l ... ,i'.c. ness for your self. At 
BRADLEY INSTITUTE 
The greatest school for watchmakers in the world. Ad. drell8 Horololrical Department B­Peoria. Ill.. for catalaRue of In, formation. A Iflo teach Optic. and Instrument ReDair. 
CUT YOUR GAS 
BILL ONE HALF 
A Briaht White L;'ht 01 55 •• p. 
It'. Gaaraateed F oar MODth. 
ChiDa or Jap Silk Drop Maulle 
Get Y oan T ocIay-Z5c Each 
5 lor $1.00 prepaid 
AMERICAN GAS MANTLE CO. 
CiDcilUlati. O. 
All Hind.-Ssna11 
The mnftt accurate mad •• nd price. reasonable. We carry a complete 
Hne ot geara In stock tor Immedl. ate flhlpment. Can alf10 quote on spedallre.rs of all kinds. Send o. ,.our Inquiries. 
Write for Catalogue 
IlIICAGO STOCK GEAR WORKS 
109 Soaih Jelo ..... Street [h' • 
HANDY MAN'S WORKSHOP AND 
LABORATORY 
Compiled and edited by A. Russell Bond. 6x8� 
inches. Cloth. 467 page.. 370 illus trations, $2.25; 
by m<lil, $2.40. 
A compilation of hundreds of "aluable .ugges­
tions and ingenious ideas for the mechanic and 
those mechanically inclined. The sup:gestions are 
practical and the solutions to which they refer are 
of frequent occurrence. It may be regarded as 
the best collection of idea.s of resour ceful men 
published. 
SCIENTIFIC AMERICAN PUBUSHING CO. 
Woolworth Buiding New York 
WELL DRILLING 
A Paying Business 
Everybody wants a dependable, fresh water sup­ply. The contractor wtth his Ithaca Well Drill 
ilnds hardly any limit to bls business. We supply 
standard outfits complete. mounted with power. or 
:����r�
u
�eI�er� �!���l�f� �� R;r:e:,�: 
ald 011 Wells. Blast �Ole Drilling. Prospectin g 
for Minerals. Small Investment starts operator 
In flne paying, permanent business. all his own. Write tor catalog. 
WilliAMS BROS. 
434 Weot Stat. St. Ithaea. N. Y. 
April 2, 1921 
LEGAL NOTICES 
PATENTS 
IF YOU HAVE AN INVENTION which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sltetches or a model of your in­
vention and a description of the 
device, explaining its operation. 
All communications are strictly con­
fidential. Our vast practice, extend­
ing over a period of seventy years, 
enables liS III many cases to advise 
in regard to patent.ability without 
any expense to the client. Our Hand­
Book on Paten t.s is sent free on re­
quest. This explains our met.hods, 
terms, et.c., in regard t.o Patents, 
Trade Marks, Foreign Patents, etc. 
SCIENTIFIC AMERICAN 
Coatai.a Patea' Office Note •• Decilioa. of 
iattreat to i.Yeaton- aad particalan of re­
ceatl, pateated i.'t'eatioa •• 
MUNN & CO., �.�Ii��n� �: 
Woolworth B.ildi... NEW YORK 
Tower B.ildi... CHICAGO. ILL 
Scie.tilie A .. .ncaa BDildiar. WASHINGTON, D. C 
Hobart B.i1diac. SAN FRANCISCO. CAL 
Annual Subscription Rates 
Scientific American Publications 
Scientific Alllericall (established 1845) one 
year . .. .... . . .. . .. .... .. .. .. . . . . $6.00 
Scientilic Alllerican Monthly (established 
1876) one year .................. $7.00 
Postuge pI'epaid In United States and posses­
sions, Mexico, Cuba and l'anama. 
Forei8D Postage 
SCIentific American $1.50 per lea r additional. 
Scien tilic Alllericall Mon th Iy 7:lc per year ad­
ditional. 
Canadian Pootalle 
Scientific Alllerican 75c per year additional. 
Scientific Alllerican Mon.thly 36c per year addl­
tionul. 
The cOlllblned subscription rates and rates to 
foreign countrle", Including Canada, will be 
furn.ishea upon application. 
flem\t by postal 01' express lIIoney order, bank 
draft or check. 
Classified Advertisements 
Advertising In this column Is $1.00 a line. 
No less than five no r more than 12 lines 
accepted. Count seven. words to the line. All 
orders must be accompallied by a remittance. 
AGENTS WANTED 
AGENTS, t6 to 8200 a Week. Free samples. Gold 
Sign Letters for Store and Office 'Vlndows. Anyone 
can do It. BIg demand. LIberal ofter to general agents. 
Metallic Letter Co., 43lX N. Clark St .• Chlca�o. 
BUSINESS OPPORTUNITY 
SUBSTAN'l'JA[� manufacturing corporatIon wants 
capable men to est.'lblish branch and manage salesmen. 
$300 to 82000 necessary. Will allow expenses to Balti­
Inore as explaluetl. Address, Mr. Clemmer, 603 N. 
Eut.aw St .. BaltimllTe. Md. 
BUSINESS OPPORTUNITY 
YOU CAN have a business professIon of your own and 
earn bIg Income in servIce fees. A new system of foot 
correction; readily learned by anyone at home in a few 
weeks. Ea�y terms (or training; openings everywhere 
with all the trade you ('an attend to. No capital re­
quired or goods to buy. no agency Or soliciting. Address 
Stephenson Laboratory, 23 Back Bay, Boston, Mass. 
FOR SALE 
CAN ADIAN Patent JUghts on eccentric boring chuck 
lor sale. W. F. MEYERS COMPANY 
Bedford. Indiana 
SITUATION WANTED 
BACON FACTORY.-Dalle, 40 years old, 23 years' ex­
perience in bacon factory bUsiness in Denmark (13 years 
as acting manager), wants engagement in U. S. A. or 
Canada, evt. as manager (or starting bacon factory. 
Direktor C. Nielsen, Ebeltolt, Denmark. 
WANTED 
THE exclusive manufacturing rights of some ma­
chine, device, or article in the metal line patented or 
otherwjse, by one of the most completely equipped 
manufacturin g  plauts tn Indiana. Address W. F. M.-­
P. O. Box No. 263. Bedlord. Indiana. 
For Spot Cash ���el�a���!'i��?;lI�:�o�g� 
Satches. old gold, silver, platinum. War Bonds or 
stamps-anything valuahle. Cash by return mail. 
Goods returned In 10 days if you're not satisfied. 
Ohio S_IIi.c aDd ReliDinr Co .• .E4 LeDDo". Bid •.• CI .. ela.d, O. 
INVE N TORS 
Model. Experimental Wor" 
Are you looking for a reliable firm to assist you in de-
�:���fStt��� i:ia� t�rte������tn�;eiso��g�t?o}b���: 
equipped experimental machine shop, we can develop 
�ll�0��Si\\,o81*� you, mechanical or electrical, and We develop. simplify and perfect invention. m.ke them commer-
����:g�Bi�go::��v���d :a�h��y�)\Bbu��e�;ai:��W:r b���l!e��� aDd Pl"otection liuaranteed. 
ELK MFG. CO_, Inc. 
1828 Broadway Ne,v"York 
To Readers of Scientific American Monthly 
Copies of February, 1921, issue of Scientific 
American Monthly, now out of print, are desired 
by the publishers. Original price for perfect 
copies given or exchange of another issue. If 
interested, address 
SCIENTIFIC AMERICAN MONTHLY 
233 BROADWAY, NEW YORK 
SCIENTIFIC AMERICAN 
ment dials, buttons, l.ocators, etc. some- I thing of the terrific power of radium can be realized from this fact. 
In fact the smaller the amount of ra- I dium used to secure a given luminosity, the 
better the substance. For the powerful 
radium rays gradually destroy the struc­
ture of the zinc crystals and they lose 
their phosphorescent quality. The chem· 
ist's problem is to produce a phosphores­
cent substance which will stand up long­
est under the terrific bombardment of the 
radium rays and which, at the same time. 
will give off the most light. Such progress 
is being made in this direction that today 
only about one-twentieth the amount of 
radium used four years ago is needed in 
the making of luminous material. And 
the chemist insists that he has only 
scratched the surface of possibilities in 
this direction and that even better results 
can be attained. At present the life of the 
zinc crystals is from 15 to 20 years, al­
though the radium lasts for centuries. 
Because of the supreme importance of 
the zinc SUlfide, it is extracted in the same 
factory and under the same precision con­
trol as the radium itself. It must not 
only be chemically pure, but the crystals 
must be perfectly formed. The perfect 
crystal is an elongated hexagon. When 
viewed under the microscope in the pres­
ence of radium the crystal has a slightly 
irregular shape and is surrounded by 8 
sort of halo of light. 
The zinc sulfide is tested for endurance 
by subjecting it to a high-frequency elec­
trical current. The current is carefully 
gaged and by observing when the crystals 
break down the life of the material in 
years in the presence of a given quantity 
of radium can be accurately foretold. 
This life will be much longer if the in­
strument to which it is applied is kept 
away from the light much of the time. 
The crystals, already stressed by the ra­
dium rays, have an additional strain im­
posed by the light and this hastens the 
process of disintegration. Strong sun­
light, especially at the seashore where 
the presence of much ozone in the air in­
tensifies the ultra-violet rays, has a very 
destructive effect on luminous material. 
For this reason the manufacturers of this 
delicate substance usually guarantee it 
for about half its normal life, or ten years. 
Both the luminosity and the life of the 
substance may also be affected by the 
manner of application. Only the purest 
of adhesives are used and the luminous 
material, in the form of a fine yellow 
powder, is mixed in a little bowl in very 
small quantities. Care is taken in mix­
ing not to crush the tiny crystals. The 
application to the object to be illuminated 
is made with the tip of a fine brush, the 
material being deposited in little drops 
until the surface is covered. Should the 
material be brushed on, the crystals 
would suffer and both the life and the 
luminosity would be lessened. 
Of all manufactured substances radium 
luminous material is perhaps the most 
delicate and most sensitive. 
Making the Most of Niagara 
(Continued from page 266) 
then, after reaching the crest of the 
structure, glide down the rear slope and 
back into the sweep of the river. The 
descending ramp will prevent the ice 
from dropping sheer on to the riverbed 
and thus obviate any undermining of the 
dam. Further, the modeling of the dam 
is one that can be counted upon to make 
an ice jam well-nigh impossible. 
The dam will serve the double purpose 
of impounding the waters of the Niagara 
for a distance of nearly 5 miles and of 
housing the great turbo-generators that 
will transform the force of those waters 
into 2,000,000 horsepower of electrical en­
ergy. According to the estimates, this 
under.taking would involve a total outlay 
of approximately $100,000,000; and from i 
start to finish would take something like I three years. On the basis of coal con-
End Shaving Troubles 
No need to hate shaving when 
a new way makes it comfortable 
SHA v AID is a great boon Once you try Shavaid way to all men, and its weI- you'll be delighted and be· 
come proves it. Particularly come one of its enthusiasts. 
to men with heavy, wiry You'll know for the first time 
beards and tender skins. a really comfortable shave. 
Merely coat the beard with Your skin will feel different 
Shavaid. That softens it. -cool and velvety. No 
Then apply your favorite after-lotions are needed. 
[alher, without rubbing it Shavaid keeps the skin 
In. Then shave. No old- from aging. 
time preparations are Buy a tube of Shavaid 
nec e s s ary-Sh a v a i d  at once from your druggist 
saves time. Try it. You'll be delighted. 




Fewer Hands-More "Effectives" 
Reduced working schedules bring home the fact of 
what can be done with fewer operatives and Veeder 
Counters on machines. A man will attend to a larger 
share of the production; will work to prove his right 
to be retained, when you see his product daily 
recorded on a 
� 
COUNTER 
This s m a ll R o t a r y  
Ratchet Counter (No. 
b) counts r e c i p r o c a t i ng 
movemenu cl the lever, a s required in re­
cording the product of the smaller atamp­
ina: pretleS. When the lever i. moved 
through an angle 01 40 to 60 deareet, the 
counterreKisten one. A complete revo­
lution of the lever reviller. ten. Thi, 
counler i. adaptable to DO end of .mall 
machines. limply by reaulatina the throw 
01 tho lever. Price $2.00. 
(Cut nearly full-size.) 
This large Set-Back Rotar y Ratchet Counter 
records the output 01 punch presses, metal-stamp­
ing machines and others where a reciprocating 
movement indicates an operation_ Registers one 
lor each throw of the lever, and sets back to zero 
from any figure by turning knob once round. 
Provided with from four to ten figure-wheels, as 
required. Price with four figures, as illustrated, 
$11.50. (List.) Equipped with lock and keys to 
prevent tampering with the record, $2.00 extra, 
(Cut less than half size) 
Where you want to tak.e care of an incr�asing production 
with a reduced work.ing force, use Veeder Counter3-
but first send for the Veeder booklet. It shows counters 
suitable for your different machines-and it's free. 
The Veeder Mfg. Co., 1 8 Sargeant St. Hartford, Conn. 
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